Abstract
of the higher resilience of the pine forest to climate change and the significant potential for carbon 22 sequestration in these regions.
Introduction

27
On a global scale, soil stores over 1,500 Pg of carbon, which is more than the atmosphere and terrestrial 
33
The annual net storage of carbon in land biospheres, known as net ecosystem production (NEP), is the 34 balance between carbon uptake during gross primary productivity (GPP), carbon loss during growth and 56 Kuzyakov, 2006) inserted 5 cm into the soil and 6 cm above the surface, allowing for short measurement times (i.e., 2 min).
165
When measurements were not being taken, chambers were positioned away from collars. Data were 166 collected using a system in which air from the chamber was circulated (2.5 l min 
169
The rates of soil CO2 flux or Rs were calculated from chamber data using a linear fit of change in the water- 
181
The three chambers were rotated between the seven sites every 1-2 weeks to cover all sites and to assess 182 spatial and temporal variations. 
241
The heterotrophic (δ 13 C h ) end-member was estimated as in Taylor were collected, and roots were carefully removed to isolate heterotrophic components. Root-free soils were 244 placed in 10 mL glass flasks and allowed to incubate for 24 hours before being transferred to evacuated 245 330 mL glass flasks. The inorganic source (δ 13 C i ) end-member was estimated using one gram of dry soil 246 ground to pass through a 0.5 mm mesh placed in a 10 mL tube with a septum cap; then, 12 mL of 1M HCl 247 was added to dissolve the carbonate fraction, and the fumigated CO2 withdrawn from each tube was 248 collected using a 10 mL syringe and injected into a 330-mL evacuated flask for isotopic analysis. 
Statistical analyses
298
A paired t-test was used to detect significant differences in Rs and metrological parameters between 299 microsites (OA, BT, and UT) with the significance level set at 0.05. Pearson correlation analysis (r) was 300 used to detect the correlation between Rs and meteorological parameters.
301
To quantify spatial-temporal variability in Rs, the coefficient of variation (CV %) was calculated as 
308
Spatial variations
309
The spatial variations in Rs across collars and microsites are reported in Table 1 values for the three microsites. Rs was greater at the UT site than at the BT and OA sites by a factor of ~2.
312
The spatial variability among the microsites was also apparent in the Rs daily cycle (Fig. 1 
333
Temporal dynamics
334
On the diurnal timescale, CO2 fluxes showed typical daily cycles (Fig. 1) . As expected, on average, all CO2 335 fluxes were higher during the wet period compared to the dry season by a factor of ~2. However, Rs and
336
Re peaked around mid-day in both the wet and dry seasons, while the more physiologically controlled NEE 337 and GPP showed a shift from mid-day (around 11:00-14:00) to early morning (08:00-11:00) in the dry 338 season, with a mid-day depression and a secondary afternoon peak (Fig. 1d) .
339
The temporal variations across the seasonal cycle are reported in (Table S2 ). These equations explained 43 % and 70 % of the variation in Rs in the dry and wet seasons, 362 respectively (Table S2) (Fig. 2 , Table S1 ). GPP had a mean value of -1.8 ± 0.4 µmol m -2 s -1
, and daily NEE had a mean 371 value of -0.5 ± 0.3 µmol m -2 s -1 (Table S1 and Fig. S5 ), with the same seasonality (Fig. 2 ).
372 Table 2 
375
The monthly contribution of Rsa, Rh, and Ri to Rs or Re are presented in Fig. 3a and b, respectively.
377
1 Measured at the present study. (Tables 3 and S1 ).
414
On average across the measurement period, Rs was the main CO2 flux into atmosphere, making up 60 ±
415
6% of Re (295 ± 4 g C m -2 y -1 ; Tables 3 and S1), and Rf was another significant component accounting for 416 40 ± 6% of Re (Fig. 3b) , which reflected the low density (300 trees ha -1 ) nature of the semi-arid forest. As variations, it is likely that the relative contributions of the different fluxes, expressed as ratios in Table 3,   438 provide a relatively robust perspective of the long-term temporal changes in the ecosystem functioning.
439
Based on long-term results presented in Table 3 
462
The spatial variations in Rs among the microsites (Table 1) 
477
The seasonal dynamics in Rs partitioning (Fig. 3) to a larger contribution of Rh (Table 3) .
486
The relatively low annual scale of the heterotrophic respiration to Rs was consistent with the dry surface and the atmosphere and carbon sequestration (Eshel et al., 2007) . In the present study, carbonate 525 precipitation was on average 9 % of the GPP and 13 % of Re during the study period (Table 3) 
528
Data availability
529
The data used in this study are archived and available from the corresponding author upon request 530 (dan.yakir@weizmann.ac.il). 
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